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INTRODUCTION
High wage bill and continuous increase in the rate of inflation have been a great national concern over the years.
The situation has become alarming in recent times sparking a lot of debates among researchers, policy analyst, academicians, politicians and the public at large concerning the causes and the link between these important macro variables. Friedman (1968) in his quantity theory of money quoted by Ekanayake (2012) indicated that "inflation is always and everywhere a monetary phenomenon," others believe there are fiscal theories that explain inflation. This suggests that inflation is not only a monetary phenomenon. For instance, Bawumia and Abradu-Otoo (2003) argued that there are other vital factors that determine inflation in Ghana in spite of the significant role played by monetary expansions. They found wages, fiscal policies, exchange rate depreciation, oil prices, and food supply among others
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that it has contributed to the instability of the system to the business cycle through its clumsy and mistaken attempts to achieve greater stability through discretionary fiscal and monetary policy.
In relation to the Keynesians, the market system is insufficiently competitive and flexible to guarantee macroeconomic stability. Keynes asserts that because government spending such as wages is a component of aggregate expenditures and tax changes have dependable effects on consumption and investment, fiscal policy is a powerful and active stabilization instrument. Keynes position is maintained by other proponents of fiscal theory o f inflation such as Sargent and Wallace (1981) in Ekanayake (2012) who suggest that inflation is at least partially determined by the budgetary policies of the fiscal authority and that long-run price stability is not completely within the purview of the monetary authority. This view is also contended by Carlstrom and Fuerst (2000) ; Leeper (1991) ; Sims (1994) and Woodford (1994; 1995) cited by Ekanayake (2012) . The core information of these works is that the price level is determined purely by fiscal variables i.e. government debt, present and future revenue and spending plans, and monetary factors play no role in determining the price level.
The Keynesian theory of inflation revealed that when organized institutional forces of trade unions press for higher wages, in the absence of excess demand in the economy, prices increase in excess of any increase in production. This is also to say that in the presence of excess demand prices go up avowing the demand-pull school of taught. In another vein, employers translate the increased wages into prices which lead to the wage-price spiral affirming the cost-push school of taught. Thus, the level of money wage rate imposes a momentous influence on the level of costs which in turn determines the short run price levels.
Numerous empirical studies have been carried out on the determinants of inflation. For instance, Mwase (2006) used a Structural Vector Auto Regression (SVAR) model and a dataset from 1990 to 2000 to assess the effects of exchange rate changes on consumer price in Tanzania. The study suggested that, in spite of currency depreciation, there was a decline in the exchange rate pass-through to inflation in the later part of 1990. This decline is, however, linked to the implementation of structural and monetary reforms during the period and does not imply less significant fluctuations in the exchange rate in interpreting macroeconomic volatilities. Milhajek and Saxena (2009) also conducted a study on wages, productivity and structural inflation in emerging market economies. They employed an analytical framework considering a simple aggregate model of the economy with Cobb-Douglas constant-returns to scale production function. They found out that wages adjust for inflation revealing positive correlations. A significant correlation between inflation and wage growth was discovered in Chile, China, Czech Republic, Hong Kong, Philippines, and Thailand. Also, except in Brazil, South Africa, Korea and China, there was an observation of a close alignment of average growth rates of labour productivity and real wages in most emerging market economies. They found a faster growth in real wages in these countries than average growth of labour productivity. The implication of this is that the labour market of these economies produces increasing real unit labour costs, hence increasing inflation. Kashif (2011) studied the long run relationship between inflation and exchange rates in Pakistan using Ordinary Least Square (OLS) model and a monthly data from 1970-2009. He considered inflation as the explanatory variable and the exchange rate as the explained variable per contemporary study. The study maintained that there is a strong negative correlation between inflation and exchange rate. This finding may suggest and render invalid the argument of imported inflation. He also found that a rise or fall in the value of a currency is caused by the macroeconomic variables such as the interest rates, monetary policy and inflation. In effect, changes in spot and forward exchange rates are the results of changes in inflation.
Alison (2011) outlined in a panel regression results that the relationship between monetary union and high levels of wage inflation in the public sector, relative to the manufacturing sector is statistically significant. The study exposed the conventional view suggesting that inflation and fiscal deficits are worsened due to public sector unions' agitation for wage increases, which does not reflect in their productivity since the provision of essential and price inelastic services are monopolized by the public sector. This conventional view is challenged by Alison (2011) arguing that it is the accidental effect of the institutional movements towards European Economic and Monetary Union (EMU) that cause the recent public sector wage inflation increase in relation to what occurs in the manufacturing sector in the Euro-countries. This occurs as public employer's capability to deny inflationary wage payments to public workers is weakened by the removal of some constraints by these unions. Alison (2011) further noticed that public sector wage inflation was curtailed during the pre-EMU regimes i.e. under their predecessors, the European Monetary System (EMS). He found that an increase in public sector wage generates inflation which he described as public sector wage inflation. He, therefore, suggests a limit to public sector wage rise by governments to avoid excess expenditure that translates into inflation. Ekanayake (2012) examined the validity of the hypothesis which suggests there is a connection between fiscal deficit and inflation in less developed countries and explored further such connection in the absence of public sector wage. Using an Autoregressive Distributed Lag (ARDL) in his analysis of annual data from 1959 to 2008 in Sri Lanka, with a persistent fiscal deficit and rising inflation with large public sector found that there is a positive correlation between fiscal deficit and inflation. He noted that a one percent rise in the ratio of fiscal deficit to narrow money results in about eleven percent increase in inflation. It was further found that this relationship becomes weaker in the absence of public sector wage expenditure.
According to the work of Perry and Cline (2013) using a vector autoregressive technique and a deduction from the Post-Keynesian identification strategy and structuralist theories of inflation, there is a positive correlation between the rate of inflation and inflation volatility and wages in the US. They argued that basically, a fall in inflation rate and inflation volatility was as a result of a fall in wages and deteriorating import prices triggered by international competition and exchange rate effects. They supported this argument that a fall in inflation has been a wage and import price moderation using graphical analysis, impulse response functions and variance decomposition. They went further to argue for the wage-price spiral suggesting that inflation generally is due mainly to the wage pressure on costs. They also found exchange rates volatility not due to inflation as the only basic causal factor. Inflation can be affected by exchange rates effects first i.e. the pass-through effects before exchange rates can be affected by inflation in the model. They concluded from their empirical results that a clear positive increase in inflation results from a positive increase in wages and that after import prices, wages have the second magnitude effect on inflation.
With regards to Ghana, Bawumia and Abradu-Otoo (2003) employed monthly data series covering the period of 1983-1999 in an attempt to ascertain the relationship between money growth, inflation, and exchange rate. They used an error-correction mechanism and cointegration analysis. The results of the study suggested a long run relationship between inflation, money supply growth cedi depreciation and real income. It was also found that there is a positive correlation between exchange rate, and money supply growth and inflation in Ghana but found inflation to be inversely related to real income.
Using Structural Vector Auto-Regressive (SVAR) model, Sanusi (2010) estimated the pass-through effects of exchange rate to consumer prices in Ghana. The study found that a vital source of inflation in Ghana is the depreciation of the exchange rate. The study, however, revealed that, in explaining the actual inflationary pressures in Ghana, monetary expansion has been more domineering than the exchange rate depreciation drawing from variance decomposition analysis.
The West African Monetary Zone (WAMZ) (2012) conducted a research in the WAMZ countries to investigate the impact of the effects of exchange rate changes on growth in output and inflation using a Vector Autoregressive (VAR) model. The paper used quarterly data series covering the period 1981Q1-2010Q4 for all countries except Ghana and Guinea. It covered the period 1983Q2 to 2012Q4 for Ghana and 1989Q1 to 2010Q4 for Guinea. Evidence from the study justified that in all member countries, the exchange rate had a significant impact on inflation. For Liberia and Sierra Leone, an inverse correlation between real exchange rate and real output growth was obtained by the study. This suggested that real exchange rate depreciation in both countries could result in output growth.
However, in Ghana, Nigeria, Gambia and Guinea, the study maintained a weak positive relationship, something the paper attributes partly to supply side factors.
STUDY METHODOLOGY

Model Specification
Drawing from the Post-Keynesian pricing model of Perry and Cline (2013) the empirical model of inflation for Ghana is constructed as below.
INF= Inflation rate which is Ghana's general consumer price levels; EXRDEP= Exchange rate depreciation rate of the cedi; PWB= Public sector wage bill as a percentage of GDP; PWBE= Public sector wage bill as a percentage of total government expenditure; INT= Interest rate representing the monetary policy rate; Money supply which is the broad money (M2+); GFD= Government fiscal deficit; Constant intercept; and = Stochastic error term that captures all relevant potential variables that were omitted from the model.
are the parameter elasticity coefficients.
Type and Sources of Data
Secondary data covering the period 1986-2014 were used for the study. The sample period chosen for the study was based on the availability of data for all the variables. Annually collated time series data on inflation, interest rate, money supply and exchange rate depreciation were obtained from Bank of Ghana database. Public sector wage bill was acquired from various issues of the State of Ghanaian Economy (ISSER) and the IMF, government expenditure, and fiscal deficits were calculated from the Ministry of Finance data by the Institute of Economic Affairs (IEA) and the International Monetary Fund (IMF).
Variables Definition and Expected Signs
After specifying the inflation model for the study, the variables used in the model were defined, and their measurements and expected signs explored under this section. Inflation (INF) used in this study represents the general consumer price index (CPI). To assess the effects, inflation is regressed on macroeconomic variables below.
Public sector wage bill-GDP (PWB) is the total government expenses on wages and salaries only in cash expressed as percentage of GDP. This is based on the World Bank (2007) Public sector wage bill as a percentage of total government expenditure (PWBE) is also used as independent control variable. It is expected to similar intuitions as public sector wage bill-GDP.
Government fiscal deficit (GFD) is defined as the convention budget deficit (Dovina et al., 2002) . This provides the deficits in positive or absolute values which enable the application of log transformation to all the variables in the model. Fiscal deficit is expected to have a long run and short run inflationary tendencies as observed in Lipsey's fiscal theory of inflation depending on the mode of financing the deficit.
Interest rate (INT) is also an independent variable which represents the Bank of Ghana (BoG) policy rate. An increase in the interest rate is supposed to cause a decline in the rate of inflation; hence a negative relationship based on the simple theoretical monetary model.
Money supply ( is the broad money (M2+) as defined by Bank of Ghana. Also, per the simple theoretical monetary model, an increase in money supply results in an increase in the inflation rate hence, a positive correlation.
This is also in line with the monetarists' theory of inflation.
Lastly, exchange rate depreciation (EXRDEP) is assumed to be the depreciation rate of the cedi in this study. The real effective exchange rate is the measure of the relative strength of the domestic currency against a basket of other foreign currencies. This provides a uniform measure of change in exchange rate in all countries irrespective of the choice of the exchange rate regime. However, as this study is concerned with the volatility in exchange rate, depreciation rate is rather chosen. According to the Post-Keynesian pricing model and the monetary model of determining exchange rate, inflation and exchange rate are expected to relate positively.
Estimation Techniques
Augmented Dickey-Fuller (ADF) was adopted to ensure the reliability of analyzing the study by examining the stationary properties of the variables in question so as to avoid biased, spurious and misleading outcomes. Also, in analyzing the long run correlation between inflation rate and the exogenous variables, the Autoregressive Distributed Lag (ARDL) bounds test was employed. The choice of the ARDL model is based on its efficiency in small sample size as in this study (29 observations) and the possibility of the variables having a different optimum number of lags.
The ARDL also allows for cointegration estimation by the use of the Ordinary Least Square (OLS) after identifying the lag of the model (Pesaran et al., 2001) . In testing the long run correlation between inflation and the independent variables, the bounds test procedure was applied for cointegration by estimating the following conditional (restricted)
version of the ARDL model. where on the difference of the independent variables are the short run multipliers/ dynamics of the model to be estimated through the ECM while denotes the long run multipliers. The term, is the drift/constant and is the error term.
There are three (3) steps involved in the ARDL bound test procedure;
The first step is testing for the presence of long run relationship among the variables by estimating equation (2) The second stage is to test for the long run relationship after establishing the presence of cointegration. The restricted version of the ARDL long run model for inflation is presented below.
The selection of the orders of the ARDL (p, q1, q2, q3, q4, q5, and q6) is based on the Schwarz Bayesian Criterion (SBC).
The third step in the ARDL model to detect the short run dynamics of the parameters is the estimation of an Error-Correction Model (ECM) reconciled with the long run evaluates. This is presented below.
The convergence of the short run dynamics coefficients of the model to equilibrium are denoted by in equation (4). The Error-Correction Model is and is its coefficient which measures the adjustment speed of short run convergence to long run equilibrium in the event of a shock in the system.
EMPIRICAL RESULTS AND ANALYSIS
Test for Stationarity
The stationarity status of all variables specified for the study was determined prior to the long run relationship between inflation and its dynamic regressors. The outcomes of the unit root test through the Augmented DickeyFuller (ADF) are illustrated in Table 1 . Table 1 , inflation, exchange rate depreciation, and money supply were found to be stationary at their log levels which implies they are integrated of order zero I(0). However, public sector wage bill-GDP, public sector wage bill-expenditure, interest rate and government fiscal deficit were all stationary after their first difference, hence integrated of order one, I(1). It is, therefore, prudent to estimate the model using the ARDL bounds test specification.
Test for Long-Run Relationship
After establishing the stationarity status of all the variables, the study tested for the presence of a long run correlation among the variables by means of ARDL bounds test. The results are presented in Table 2 . 
Long Run Results
The results in Table 3 show the long run link between inflation (the dependent variable) and its respective exogenous variables. It was found from the results in Table 3 that the coefficients of public sector wage bill as a percentage of GDP and public wage bill as a percentage of total government expenditure were positive and statistically significant at 5%.
This implies that public sector wage bill is positively correlated with the rate of inflation in the long run. Specifically, a percentage rise in Ghana's wage bill as a percentage of GDP and total government expenditure leads to about 0.734965% and 0.859088% rise in the rate of inflation respectively. Thus, an increase in government wage bill increases the rate of inflation in Ghana in the long run. This finding is in line with the theory proposed by Bhaduri (1986) that the general price level is determined by a historically given level of the money wage. Keynes also proposes that inflation is the result of cost pressure emanating from wages. The result supports the empirical works of Agénor and Hoffmaister (1997) in four middle-income countries, Milhajek and Saxena (2009) Again, in line with economic theory, the coefficient of the depreciation rate of the Ghana cedi was found to be positive at 5% significance level of error depicting a direct long run correlation between inflation and exchange rate.
Precisely, 1% increase in the depreciation rate of the cedi increases Ghana's inflation rate by approximately 0.253187%. Hence, depreciation of the cedi increases inflation rate in Ghana. Depreciation of the cedi makes imports more expensive in the local market. Considering Ghanaians inelastic demand for imports, this increases the inflation rate in the country. The outcome of this study supports the positions of Bawumia and Abradu-Otoo (2003); WAMZ (2012) and Sanusi (2010) who finds exchange rate depreciation to be the vital source of inflation in Ghana.
Expansion in money supply exacerbating the inflationary tendencies in Ghana is justified in the results as it has the highest positive coefficient at 5% statistically significant level. It was found that money supply has the strongest long run direct impact on inflation in Ghana. A percentage rise in money supply increases inflation by 0.940369%.
This reflects the monetarists' position that changes in the price level are proportional to the changes in the quantity of money. This also confirms the position that excessive growth in money supply is the sole most predominant source of inflation in Ghana. This certifies the findings of Bawumia and Abradu-Otoo (2003) which maintains that monetary expansion plays a significant role in determining inflation in Ghana.
Arguably, government fiscal deficit assumed a negative coefficient at 10% significant level. This implies there is an inverse relationship between fiscal deficit and inflation in Ghana in the long run. Statistically, 1% jump in fiscal deficit reduces the rate of inflation by 0.198768%. Thus, inflation in Ghana is less influenced by fiscal deficit. This could have been as a result of what Keynesian Economics explains that government deficit may be vital in long run price stabilization if it is geared towards the productive sectors of the economy and the removal of supply-side constraints to fuel growth and employment. This result contravenes those of Ekanayake (2012) and Metin (1998) in the Turkish and the Sri Lankan economy respectively that fiscal deficit and inflation are positively related.
Short Run Error Correction Results
The short run error correction model was estimated to identify the short run dynamics of the variables. It thus shows the short run correlation between the endogenous variable (inflation) and the various exogenous variables. The results are presented in Table 4 .
It was observed from Table 4 that public sector wage bill as a percentage of GDP was positively related to the inflation rate in the short run just as in the long run. But it was statistically insignificant in the short run. This means that in Ghana, public sector wage as a percentage of GDP does not impact on inflation in the short run. This may mean that the increased wages turn to have a long run impact on the private sector to ignite the wage-price spiral as postulated by Keynes. Besides, because the public sector employs minority of Ghanaians relative to the private sector, high public wage cannot have more impact until in the long run when the private sector responds accordingly. Keynes also maintains because government spending such as wages is a component of aggregate expenditures and tax changes have dependable effects on consumption and investment. This suggests that workers in Ghana could save more for investment than current consumption in the short run.
On the contrary, public sector wage as a percentage of total government expenditure was found to be indirectly related to inflation in the short run. It has a negative coefficient at a statistical significance level of 5%. One percent rise in wage as a percentage of total government expenditure reduces inflation by about 1.12% in the short run. Thus, increase in public sector wage as a percentage of total government expenditure does not add up to the inflationary pressure in the short run. It can be deduced from this result that, this component of total government expenditure is matched with output in the short run and also directed towards the productive sectors of the economy and that it contributes less to inflation. Source: E views 9.5 software generated results
The cedi depreciation rate in the short run also has a positive coefficient at 1% significance level implying a short run positive relationship with inflation just as in the long run. Inflation in Ghana is increased by approximately 0.17% as a result of 1% increase in the depreciation rate of the cedi. Thus, exchange rate depreciation correlates positively with inflation in Ghana both in the long run and in the short run but the long run impact is more.
Just like in the long run, money supply was positively correlated with inflation in the short run. It has a positive coefficient of 0.098897 at 5% significance level of error. This result indicates that general price level goes up by approximately 0.1% in the short run due to a percentage growth in money supply. It can also be inferred that expansion in money supply impacts less on inflation in the short run than in the long run.
Government fiscal deficit showed a positive relationship with inflation in the short run contrary to the long run result. Fiscal deficit has a positive coefficient of 0.316166 which is statistically significant at 5%. Inferentially, fiscal deficit in Ghana significantly drives inflation in the short run. 1% growth in fiscal deficit drives inflation up to about 0.32% in the short run. This result suggests that though the impact of fiscal deficit on inflation can be detrimental in the short run due to inelastic productivity or aggregate supply, it can be instrumental in long run price stabilization and reducing inflationary tendencies. Ekanayake (2012) and Metin (1998) found similar results in the Turkish and the Sri Lankan economy respectively.
It can be observed from Table 4 that the short run model exhibits convergence to equilibrium in the long run out of a temporal shock. The coefficient of the error term is negative and statistically significant at 1%. The ECM coefficient of -0.690941 implies that about 69% of disequilibrium out of the shock in the preceding year converges back to equilibrium in the long run. This value is very high which means that any disequilibrium within the short run inflation dynamics of Ghana is quickly adjusted and converged back to equilibrium in the long run.
CONCLUSION AND POLICY IMPLICATIONS
Achieving price stability has been in the orbit of concern of state authorities for time immemorial. This paper is therefore focused on determining empirically the impact of public sector wage bill on inflation in Ghana for the period of 1986-2014. Using an Autoregressive Distributed Lag (ARDL) to cointegration model, it was discovered from the study that public sector wage bill, currency depreciation rate, money supply, and fiscal deficit all have significant impact on inflation in Ghana. The outcome of this study postulates that the rate of inflation determination in Ghana is also a fiscal phenomenon in spite of the significant and domineering role played by monetary expansion.
Consequently, equal attention must be accorded both fiscal and monetary policy in the fight against the rate of inflation in Ghana for appreciable and sustained result.
There is also the need for an independent non-political fiscal body. Thus, apart from the monetary policy committee under Bank of Ghana, a fiscal policy committee should also be established under the same body independent of the Ministry of Finance to undertake the following as parts of its responsibilities; to ensure wage sustainability through negotiation of public sector wage adjustment subject to budgetary constraints aimed at reducing the wage bill-to-tax revenue, public sector reforms with specific emphasis on right-sizing the public service and policy freeze on employment into some unproductive sectors of the economy, rationalize the wage bill, pensions, gratuities and social security payments as part of measures to reduce the wage bill-to-tax revenue to Economic
Community of West African States (ECOWAS) thresholds.
Lastly, since monetization of the deficit increases money supply the deficit should be financed through selling bonds to the public rather than the central bank as this creates non-monetary expansion.
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